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Item 1: Table of Contents
Revised as needed for larger consistency edits.

ltem 2: Climate Change Topic
New topic.

Item 3: Stormwater Pollutants Topic
Updated with content for Nutrients and PCBs, and a placeholder subheading for contaminants from tire
wear.

Item 4: PCB Edits — Source Control BMPs
Updates to Source Control BMPs S424, S431, S438, and S451. Primary edits are to provide guidance for
PCBs.

Item 5: Bioretention BMP
Updated to include the option to use the new High Performance Bioretention Soil Mix (HPBSM), and
updated guidance for the design infiltration rate for the Custom Bioretention Soil Mix.

ltem 6: Appendix 1 of the MS4 Permit

Updated with new Project Level and Core Element Level Thresholds for the Core Elements. Updated
with more comprehensive content (e.g. definitions). See the Fact Sheet provided with the MS4 Permit
Preliminary Draft Package for further details.
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Figure 6.44:

Typical Trench Drain Inlet
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Presettling

Forebays and presettling are recommended for concentrated flow entrances (curb cuts, trench
drains, and pipes) to reduce accumulation of sediment and trash in the bioretention area and
maintenance effort. Catch basins or open forebays can be used for presettling.

e Catch basins: In some locations where road sanding or higher than usual sediment
inputs are anticipated, catch basins can be used to settle sediment and release water to
the bioretention area through a grate for filtering coarse material.

e Open forebays (presettling areas specifically designed to capture and hold flows
that first enter the bioretention area): The bottom of the presettling area should be
large rock (2- to 4-inch streambed or round cobbles) or a concrete pad with a porous
berm or weir that ponds the water to a maximum depth of 12 inches.

Bottom Area and Side Slopes

Bioretention areas are highly adaptable and can fit various settings such as rural and urban
roadsides, ultraurban streetscapes, and parking lots by adjusting bottom area and side slope
configuration. The recommended maximum and minimum dimensions are as follows:

e Maximum planted side slope if total cell depth is greater than 3 feet: 3H:1V. If
steeper side slopes are necessary, rockeries, concrete walls, or soil wraps may be
effective design options (see Figure 6.45: Bioretention Rockery Wall Detail). Local
jurisdictions may require bike and/or pedestrian safety features, such as railings or curbs
with curb cuts, when steep side slopes are adjacent to sidewalks, walkways, or bike
lanes.

¢ Minimum bottom width for bioretention swales: 2 feet recommended, 1 foot minimum.
Carefully consider flow depths and velocities, flow velocity control (check dams), and
appropriate vegetation or rock mulch to prevent erosion and channelization if considering
a bottom width less than 2 feet.

e Bioretention areas should have a minimum shoulder of 12 inches between the road edge
and the beginning of the bioretention side slope where flush curbs are used. Compaction
effort for the shoulder should be 90% standard Proctor.
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Figure 6.45: Bioretention Rockery Wall Detail
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Bottom Slope

e Maximum = 8% (recommended; can go steeper with weirs, per local jurisdiction
requirements)

e Evaluate use of underdrain for slope < 2%
Ponding Area and Depth

Plant and soil health, Flow Control needs, Runoff Treatment performance, location in the
development, and mosquito breeding cycles will determine drawdown timing. For example, front
yards and entrances to residential or commercial developments may require more rapid surface
dewatering than necessary for plant and soil health due to aesthetic needs.

Ponding depth criteria:

e The maximum recommended ponding depth is 12 inches. The local jurisdiction may allow
a deeper ponding depth, so long as the surface pool drawdown time criteria are met.

e The maximum allowable surface pool drawdown time is 72 hours after cessation of flow to
the BMP.

The ponding area provides surface storage for storm flows, particulate settling, and the first
stages of pollutant treatment within the bioretention BMP. Pool depth and draw-down rate are
recommended to provide surface storage, adequate infiltration capability, and soil moisture
conditions that allow for a range of appropriate plant species. Soils must be allowed to dry out
periodically in order to restore hydraulic capacity to receive flows from subsequent storms;
maintain infiltration rates; maintain adequate soil oxygen levels for healthy soil biota and
vegetation; and provide proper soil conditions for biodegradation and retention of pollutants.

Surface Overflow

Surface overflow can be provided by vertical stand pipes that are connected to underdrain
systems, horizontal drainage pipes, or armored overflow channels installed at the designed
maximum ponding elevations (see Figure 6.46: Typical Bioretention QOutlet Structure). Overflow
can also be provided by a curb cut at the downgradient end of the bioretention area to direct
overflows back to the street. Overflow conveyance structures are necessary for all bioretention
BMPs to safely convey flows that exceed the capacity of the BMP and to protect downstream
natural resources and property.

The minimum freeboard from the invert of the overflow stand pipe, horizontal drainage pipe, or
earthen channel should be 6 inches unless otherwise specified by the local jurisdiction’s design
standards.
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Figure 6.46: Typical Bioretention Outlet Structure
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Soil Depth

The "Default" and "Custom" BSM depth must be 18 inches to provide Runoff Treatment and
good growing conditions for selected plants. Ecology does not recommend "Default” or
"Custom" BSM depths greater than 18 inches due to monitoring results indicating that
phosphorus can leach from the BSM.

See the High Performance Bioretention Soil Mix Specifications (above) for the appropriate
depth(s) of the HPBSM Layer(s).

Filter Fabrics

Do not use filter fabrics between the subgrade and the Bioretention Soil Mix. The gradation
between existing soils and Bioretention Soil Mix is not great enough to allow significant
migration of fines into the Bioretention Soil Mix. Additionally, filter fabrics may clog with
downward migration of fines from the Bioretention Soil Mix.

Underdrains (optional)

Using Underdrains in Bioretention (General Underdrain Guidance)

The volume above an underdrain pipe in a bioretention BMP provides pollutant filtering and
minor detention. However, only the void volume of the aggregate below the underdrain invert
and above the bottom of the bioretention BMP (subgrade) can be used when calculating the
amount of storage volume that provides a Flow Control benefit when infiltrating into the
subgrade soils. Assume a 40% void volume for the Type 26 mineral aggregate specified below.

Underdrain systems should only be installed when the bioretention BMP is sited such that any
of the following are true:

e Located near sensitive infrastructure (e.g. unsealed basements) and potential for flooding
is likely.

e Used for filtering storm flows from gas stations or other pollutant hotspots (requires
impermeable liner).

e Located above native soils with infiltration rates that are not adequate to meet maximum
pool and drawdown times, or are below a minimum rate allowed by the local government.

e Located in an area with contaminated ground water and/or contaminated soils;

e Located in an area that does not provide the minimum depth to a hydraulic restriction
layer;
e Located where longitudinal slopes are < 2%.

Underdrains should only be used in areas where the underdrain discharge would not be routed
to a phosphorus-sensitive water body, unless using the HPBSM. (Ecology, 2016¢)

The underdrain can be connected to a downstream open conveyance (such as a bioretention
swale), to another bioretention cell as part of a connected treatment system, day-lighted to a
dispersion area using an effective flow dispersion practice, or connected to a storm drain.

Underdrain Pipe
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Underdrains shall be slotted, thick-walled plastic pipe. The slot opening should be smaller than
the smallest aggregate gradation for the gravel filter bed (see Underdrain Aggregate Filter and
Bedding Layer below) to prevent migration of the material into the drain. This configuration
allows for pressurized water cleaning and root cutting if necessary.

The following are recommendations for underdrain pipes in bioretention BMPs:

The minimum pipe diameter should be 4 inches (pipe diameter will depend on hydraulic
capacity required; 4 to 8 inches is common).

It should be slotted subsurface drain made of polyvinyl chloride (PVC) per ASTM D1785-
12 SCH 40:

o Slots should be cut perpendicular to the long axis of the pipe, measure 0.04 to
0.069 inches by 1 inch, and be spaced 0.25 inches apart (spaced longitudinally).
Slots should be arranged in two rows spaced on 45-degree centers and cover one-
half the circumference of the pipe.

Slots can be oriented on the top or the bottom of the pipe.

See Underdrain Aggregate Filter and Bedding Layer (below) for aggregate
gradation appropriate for this slot size.

Underdrains should be sloped at a minimum of 0.5% unless otherwise specified by a
licensed professional.

Perforated PVC or flexible slotted high-density polyethylene (HDPE) pipe cannot be
cleaned with pressurized water or root cutting equipment, are less durable, and are not
recommended.

Wrapping the underdrain pipe in geotextile increases chances of clogging and is not
recommended (Low Impact Development Center, 2012).

A 6-inch-diameter rigid unperforated observation pipe or other maintenance access
should be connected to the underdrain every 250 to 300 feet to provide a clean-out port
as well as an observation well to monitor dewatering rates (Prince George's County,

2007).

Underdrain Aggreqgate Filter and Bedding Layer

Aggregate filter and bedding layers buffer the underdrain system from sediment input and
clogging. When properly selected for the soil gradation, geosynthetic filter fabrics can provide
adequate protection from the migration of fines. However, aggregate filter and bedding layers,
with proper gradations, provide a larger surface area for protecting underdrains and are
preferred.

Place the underdrain pipe on a bed of the Type 26 aggregate with a minimum thickness of 6
inches and cover with Type 26 aggregate to provide a 1-foot minimum depth around the top and
sides of the slotted pipe. See the Low Impact Development Technical Guidance Manual for
Puget Sound (Hinman and Wulkan, 2012).
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Table 6.29: Mineral Aggregate Gradation for Underdrain Filter and
Bedding Layer

Sieve size Percent Passing
¥4 inch 100
/s inch 30-60
US No. 8 20-50
US No. 50 3-12
US No. 200 0-1

Note: The above gradation is a Type 26 mineral aggregate as detailed for gravel backfill for drains in the
City of Seattle Standard Specifications for Road, Bridge, and Municipal Construction (Seattle Public

Utilities, 2014).

Underdrain Position and Orifice Controls

For bioretention areas with underdrains (see Figure 6.47: Typical Upturned Bioretention
Underdrain), elevating the drain to create a temporary saturated zone beneath the drain
promotes denitrification (conversion of nitrate to nitrogen gas) and prolongs moist soil conditions
for plant survival during dry periods.

Underdrains rapidly convey water out of the bioretention area and decrease detention time and
flow retention. Properly designed and installed bioretention have shown very good flow control
performance on soils with low infiltration rates (Hinman, 2009). Accordingly, when underdrains
are used, orifices or other control structures are recommended to improve flow control. Access
for adding or adjusting orifice configurations and other control structures is also recommended
for adaptive management and optimum performance.
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Figure 6.47: Typical Upturned Bioretention Underdrain
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Orifice and Other Flow Control Structures

The minimum orifice diameter is an important consideration in cold climates, where ice
formation could restrict flows if the underdrain is not maintained during freezing periods. Consult
the local jurisdiction standards for minimum orifice diameter to be used in design and consider
long-term maintenance when selecting any type of flow control structure.

If prolonged periods of freezing temperatures at the depth of the underdrain is not a concern for
the site, then the minimum orifice diameter should be 0.5 inches to minimize clogging and
maintenance requirements.

Check Dams and Weirs

Check dams or weirs may be necessary for reducing flow velocity and potential erosion, as well
as increasing detention time and infiltration capability on sloped sites. Typical materials include
concrete, wood, rock, compacted dense soil covered with vegetation, and vegetated hedge
rows. Design depends on flow control goals, local regulations for structures within road rights-of-
way, and aesthetics. Optimum spacing is determined by flow control benefit (through modeling)
in relation to cost considerations. Some typical check dam designs are included in Figure 6.48:
Typical Bioretention Check Dam.

If check dams and/or weirs are used, only include the effective storage available behind the
check dams and/or weirs in the modeled volume.
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Figure 6.48: Typical Bioretention Check Dam

| — 24" BALLAST
- AGGREGATE

BIORETENTION 3

SOIL MEDIA % VARIES

\ » FINISHZD GRADE
N N N NN SN

N NN : % &

P > N BN ! i) \/f'\,./\.
S e Y
AR

" EXISTING SUBGRADE

DR ROCK STORAGE

Souoe: Low Impact Dewslopment Technioal Guidanos Manual for Puget Sound 8 SU. PSP, 2013)

Typical Bioretention Check Dam

DEPARTMENT OF

ECOLOGY

Revised June 2013

Pleas e see hip Fwww.ecy. wa.gowtopyright ltm | for copyright notice including permissions,

State of Washington limitation of liakility, and disclaimer.
SWMMEW Preliminary Draft Package Washington State Department of Ecology
Item 5: Bioretention BMP Water Quality Program

October 2022 Page 40 of 49



UIC Discharge

Stormwater that has passed through the Bioretention Soil Mix may also discharge to a gravel-
filled dug or drilled drain. Underground Injection Control (UIC) regulations are applicable and
must be followed (Chapter 173-218 WAC). See Chapter 5 - UIC Program Guidelines.

Hydraulic Restriction Layers

Adjacent roads, foundations, or other infrastructure may require that infiltration pathways are
restricted to prevent excessive hydrologic loading. Two types of restricting layers can be
incorporated into bioretention designs:

e Clay (bentonite) liners are low permeability liners. Where clay liners are used underdrain
systems are necessary. See 6.1.7.3 Low Permeability Liners for guidelines.

e Geomembrane liners completely block infiltration to subgrade soils and are used for
ground water protection when bioretention BMPs are installed to filter storm flows from
pollutant hotspots or on sidewalls of bioretention areas to restrict lateral flows to roadbeds
or other sensitive infrastructure (see Figure 6.49: Typical Bioretention Planter Section
With Liner). Where geomembrane liners are used to line the entire BMP, underdrain
systems are necessary. See 6.1.7.3 Low Permeability Liners for guidelines.
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Figure 6.49: Typical Bioretention Planter Section With Liner
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Plant Materials

In general, the predominant plant material utilized in bioretention areas are species adapted to
stresses associated with wet and dry conditions. Soil moisture conditions will vary within the
facility from saturated (bottom of cell) to relatively dry (rim of cell). Research on plant stress in
bioretention indicates most water-loving plants are not successful unless well irrigated due to
the well draining soil of the BSM mixtures (Taylor et al., 2020), (Marrinan et al., 2019),
(Jayakaran et al., 2022). Drought-tolerant species are recommended for the perimeter of the
facility or on mounded areas.

Appropriate plants should be selected for sun exposure, soil moisture, and adjacent plant
communities. Native species or hardy cultivars are recommended and can flourish in the
properly designed and placed BSM with no nutrient or pesticide inputs and 2 to 3 years irrigation
for establishment. Manual control of invasive species may be necessary. Pesticides or
herbicides should never be applied in bioretention areas.

In arid and semiarid environments, adapted, drought-tolerant species may be better suited to
bioretention BMPs than native species. Plantings may also need to withstand added stresses
associated with snow plowing and snow storage, where applicable. These conditions suggest a
minimum plant establishment of 2 to 3 years.

The side slopes for the bioretention facility (vertical or sloped) can affect the plant selection and
must be considered. Additionally, trees can be planted along the side slopes or bottom of
bioretention cells that are unlined.

See Appendix 1-1: Planting Recommendations for planting recommendations.

The primary design considerations for plant selection are as follows:

e Arid climates: Plants should tolerate sustained drought (USEPA, 2013).

e Cold climates: In cold climates, bioretention can be used for snow storage. If used for
this purpose, or if used to treat runoff from a surface where salt is used as a deicing
chemical, the bioretention area should be planted with salt-tolerant, nonwoody plant
species (USEPA, 2013). Other cold climate considerations include rooting depth and
season of growth.

e Soil moisture conditions: Plants should be tolerant of summer drought, ponding
fluctuations, and saturated soil conditions for the lengths of time anticipated by the BMP
design.

e Sun exposure: Existing sun exposure and anticipated exposure when bioretention plants
mature is a primary plant selection consideration.

e Aboveground and belowground infrastructure in and near the BMP: Plant size and
wind firmness should be considered within the context of the surrounding infrastructure.
Rooting depths should be selected to not damage underground utilities if present. Slotted
or perforated pipe should be > 5 feet from tree locations (if space allows).

e Expected pollutant loadings: Plants should tolerate typical pollutants and loadings from
the surrounding land uses.
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e Adjacent plant communities and potential invasive species control: Consider
planting hearty, fast growing species when adjacent to invasive species and anticipate
maintenance needs to prevent loss of plants to encroachment of invasive species.

e Habitat: Native plants and hardy cultivars attract various insects and birds, and plant
palettes can be selected to encourage specific species.

e Site distances and setbacks for safety on roadway applications: Provide site
distances and setbacks for safety on roadway per local jurisdiction requirements.

e Location of infrastructure: Select plants and planting plan to allow visual inspection and
easy location of BMP infrastructure (e.g. inlets, overflow structures and other utilities).

e Expected use: In higher density settings where foot traffic across bioretention areas is
anticipated, elevated pathways with appropriate vegetation or other pervious material that
can tolerate pedestrian use can be used. Pipes through elevated berms for pathways
across bioretention areas can be used to allow flows from one cell to another.

e Visual buffering: Plants can be used to buffer structures from roads, enhance privacy
among residences, and provide an aesthetic amenity for the site.

e Aesthetics: Visually pleasing plant designs add value to the property and encourage
community and homeowner acceptance. Homeowner education and participation in plant
selection and design for residential projects should be encouraged to promote greater
involvement in long-term care.

Planting schemes will vary with the surrounding landscape and design objectives. For example,
plant themes can reflect surrounding wooded or prairie areas. Monoculture planting designs are
not recommended. As a general guideline, a minimum of three small trees, three shrubs, and
three herbaceous ground cover species should be incorporated to protect against BMP failure
due to disease and insect infestations of a single species (Prince George's County, 2007). See
local jurisdiction requirements for plant spacing, if applicable.

Native and hardy cultivar plant species, placed appropriately, tolerate local climate and
biological stresses and usually require no nutrient or pesticide application in properly designed
soil mixes. Natives can be used as the exclusive material in bioretention or in combination with
hardy cultivars that are not invasive and do not require chemical inputs. In native landscapes,
plants are often found in associations that grow together well, given specific moisture, sun, sail,
and plant chemical interactions. Native plant associations can, in part, help guide planting
placement. To increase survival rates and ensure the quality of plant material, the following
guidelines are suggested:

e Plants should conform to the standards of the latest version of American Standard for
Nursery Stock as approved by the American Standards Institute, Inc. All plant grades
should be those established in the latest version of American Standards for Nursery
Stock.

e All plant materials shall have normal, well-developed branches and a vigorous root
system. Plants should be healthy and free from physical defects, plant diseases, and
insect pests. Shade and flowering trees should be symmetrically balanced. Major
branches should not have V-shaped crotches capable of causing structural weakness.
Trunks should be free of unhealed branch removal wounds > 1-inch diameter (Low
Impact Development Center, 2012).

e Plant size: For installation, small plant material provides several advantages and is
recommended. Specifically, small plant material requires less careful handling, less initial
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irrigation, experiences less transplant shock, is less expensive, adapts more quickly to a
site, and transplants more successfully than larger material (Sound Native Plants, 2000).
Typically, small herbaceous material and grasses are supplied as plugs or 4-inch pots,
and small trees and shrubs are generally supplied in pots of 3 gallons or less.

e Plant maturity and placement: Bioretention areas provide excellent soil and growing
conditions; accordingly, plants will likely reach maximum height and width. Planting plans
should anticipate these dimensions for site distances, adjacent infrastructure, and planting
densities. Shrubs should be located taking into account size at maturity to prevent
excessive shading and ensure establishment and vigor of bioretention area bottom plants.

e All plants should be tagged for identification when delivered.

e Optimum planting time is during April or May; although fall planting between September
15 and October 31 is acceptable.

Mulch Layer

You can design bioretention areas with or without a mulch layer; however, there are advantages
to providing a mulch application. Properly selected mulch material reduces weed establishment
(particularly during plant establishment period), regulates soil temperatures and moisture, and
adds organic matter to soil.

The material(s) used for the mulch layer shall not include biosolids or manures.

When used, mulch should be:

e Coarse compost in the bottom of the BMP and up to the ponding elevation (compost is
less likely to float when the cell is inundated);

e Shredded or chipped hardwood or softwood on side slopes above ponding elevation and
rim area. Arborist mulch is mostly woody trimmings from trees and shrubs and is a good
source of mulch material. Wood chip operations are a good source for mulch material that
has more control of size distribution and consistency. Do not use shredded construction
wood debris or any shredded wood to which preservatives have been added.

e Free of weed seeds, soil, roots and other material that is not bole or branch wood and
bark.

e A maximum of 2 to 3 inches thick to prevent the inhibition of proper oxygen and carbon
dioxide cycling between the soil and atmosphere (Prince George's County, 2007).

Mulch shall not be:

e Grass clippings (decomposing grass clippings are a source of nitrogen and are not
recommended for mulch in bioretention areas).

e Pure bark (bark is essentially sterile and inhibits plant establishment).

If planting bioretention areas is delayed (e.g. BSM is placed in summer and plants are not
installed until fall), mulch should be placed immediately to prevent weed establishment.

Dense ground cover enhances soil structure from root activity, does not have the tendency to
float during heavy rain events, inhibits weed establishment, provides additional aesthetic
appeal, and is recommended when high heavy metal loading is not anticipated. Mulch is
recommended in conjunction with the ground cover until ground cover is established.
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Research indicates that most attenuation of heavy metals in bioretention cells occurs in the first
1 to 2 inches of the mulch layer. That layer can be removed or added to as part of a standard
and periodic landscape maintenance procedure. No indications of special disposal needs are
indicated at this time from older bioretention BMPs in the eastern United States (personal
communication between C. Hinman and L. Coffman).

In bioretention areas where higher flow velocities are anticipated, an aggregate mulch may be
used to dissipate flow energy and protect underlying Bioretention Soil Mix. Aggregate mulch
varies in size and type, but 1 to 1 1/2 inch gravel (rounded) decorative rock is typical.

Construction Criteria

Prior to construction, meet with the contractor, subcontractors, construction management, and
inspection staff to review critical design elements and confirm specification requirements, proper
construction procedures, construction sequencing, and inspection timing. Runoff from
construction activity should not be allowed into the bioretention areas unless there is no other
option for conveying construction stormwater, there is adequate protection of the subgrade soil
and BSM, and introduction of stormwater is approved by a licensed professional.

Excavation

Soil compaction can lead to bioretention BMP failure; accordingly, minimizing compaction of the
base and sidewalls of the bioretention area is critical. Excavation should never be allowed
during wet or saturated conditions (compaction can reach depths of 2-3 feet during wet
conditions and mitigation is likely to not be possible). Excavation should be performed by
machinery operating adjacent to the bioretention BMP, and no heavy equipment with narrow
tracks, narrow tires, or large lugged, high pressure tires should be allowed on the bottom of the
bioretention BMP. If machinery must operate in the bioretention area for excavation, use light
weight, low ground-contact pressure equipment and rip the base at completion to refracture soll
to a minimum of 12 inches. If machinery operates in the BMP footprint, subgrade infiltration
rates must be field tested and compared to initial Ksa: tests obtained during design. Failure to
meet or exceed the initial Ksa tests will require revised engineering designs to verify
achievement of Runoff Treatment and Flow Control benefits that were estimated in the
Stormwater Site Plan.

Prior to placement of the Bioretention Soil Mix, the finished subgrade shall:

e Be scarified to a minimum depth of 3 inches.

e Have any sediment deposited from construction runoff removed. To remove all introduced
sediment, subgrade soil should be removed to a depth of 3-6 inches and replaced with
Bioretention Soil Mix.

e Be inspected by the responsible engineer to verify required subgrade condition.

Sidewalls of the BMP, beneath the surface of the Bioretention Soil Mix, can be vertical if soil
stability is adequate. Exposed sidewalls of the completed bioretention area with Bioretention
Soil Mix in place should be no steeper than 3H:1V. The bottom of the BMP should be flat.

Bioretention Soil Mix Placement

On-site soil mixing or placement shall not be performed if the Bioretention Soil Mix or subgrade
soil is saturated. The Bioretention Soil Mix should be placed and graded by machinery operating
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adjacent to the bioretention BMP. If machinery must operate in the bioretention cell for soll
placement, use light weight equipment with low ground-contact pressure. If machinery operates
in the BMP footprint, subgrade infiltration rates must be field tested and compared to initial Ksa
tests obtained during design. Failure to meet or exceed the initial Ksa tests will require revised
engineering designs to verify achievement of Runoff Treatment and Flow Control benefits that
were estimated in the Stormwater Site Plan.

The soil mixture shall be placed in horizontal layers not to exceed 6 inches per lift for the entire
area of the bioretention BMP.

Compact the Bioretention Soil Mix to a relative compaction of 85 percent of modified maximum
dry density (ASTM D 1557). Compaction can be achieved by boot packing (simply walking over
all areas of each lift), and then apply 0.2 inches of water per 1 inch of Bioretention Soil Mix
depth. Water for settling should be applied by spraying or sprinkling.

Temporary Erosion and Sediment Control (TESC)

Controlling erosion and sediment are most difficult during clearing, grading, and construction;
accordingly, minimizing site disturbance to the greatest extent practicable is the most effective
sediment management. During construction:

e Bioretention BMPs should not be used as sediment control BMPs, and all drainage should
be directed away from bioretention BMPs after initial rough grading. Flow can be directed
away from the BMP with temporary diversion swales or other approved protection. If
introduction of construction runoff cannot be avoided see below for guidelines.

e Construction on bioretention BMPs should not begin until all contributing drainage areas
are stabilized according to erosion and sediment control BMPs and to the satisfaction of
the engineer.

e |f the design includes curb and gutter, the curb cuts and inlets should be blocked until
Bioretention Soil Mix and mulch have been placed and planting completed (when
possible), and dispersion pads are in place.

Every effort should be made during design, construction sequencing, and construction to
prevent sediment from entering bioretention BMPs. However, bioretention areas are often
distributed throughout the project area and can present unique challenges during construction.
Minimizing sedimentation, removing sediment from bioretention areas, and replacing any soil
removed with new BSM when project is complete are necessary for a proper functioning
system. Deep compaction in bioretention areas is very difficult to mitigate and must be
prevented.

See the Low Impact Development Technical Guidance Manual for Puget Sound (Hinman and
Waulkan, 2012) for guidelines if no other options exist and runoff during construction must be
directed through the bioretention BMPs.

Erosion and sediment control practices must be inspected and maintained on a regular basis.

Verification

If using the default Bioretention Soil Mix, pre-placement laboratory analysis for saturated
hydraulic conductivity of the Bioretention Soil Mix is not required. Verification of the mineral

SWMMEW Preliminary Draft Package Washington State Department of Ecology
Item 5: Bioretention BMP Water Quality Program
October 2022 Page 47 of 49



aggregate gradation, compliance with the compost specifications, and the mix ratio must be
provided.

If using a custom Bioretention Soil Mix, verification of compliance with the minimum design
criteria cited above for such custom mixes must be provided. This will require laboratory testing
of the material that will be used in the installation. Testing shall be performed by a Seal of
Testing Assurance, AASHTO, ASTM or other standards organization accredited laboratory with
current and maintained certification. Samples for testing must be supplied from the Bioretention
Soil Mix that will be placed in the bioretention areas.

If testing infiltration rates is necessary for post-construction verification, use the Pilot Infiltration
Test (PIT) method or a double ring infiltrometer test (or other small-scale testing allowed by the
local government with jurisdiction). If using the PIT method, do not excavate the Bioretention
Soil Mix (conduct the test at the elevation of the finished Bioretention Soil Mix), use a maximum
of 6 inch ponding depth and conduct the test before plants are installed.

Maintenance

Bioretention areas require periodic plant, soil, and mulch layer maintenance to ensure optimum
infiltration, storage, and pollutant removal capabilities. Providing more frequent and well-timed
maintenance (e.g., weeding prior to seed dispersal) during the first 3 years will ensure greater
success and reduce future maintenance of bioretention areas. In general, bioretention
maintenance recommendations are typical landscape care procedures and include the
following:

e Watering: Plants should be selected to be drought tolerant and not require watering after
establishment (2 to 3 years). Watering may be required during prolonged dry periods after
plants are established.

e Erosion control: Inspect flow entrances, ponding area, and surface overflow areas
periodically, and replace soil, plant material, and/or mulch layer in areas if erosion has
occurred. Properly designed BMPs with appropriate flow velocities should not have
erosion problems except perhaps in extreme events. If erosion problems occur, the
following should be reevaluated and adjusted as needed:

1. amount of contributing area draining to the BMP;
2. flow velocities and gradients within the cell; and

3. flow dissipation and erosion protection strategies in the pretreatment area and flow
entrance.

If sediment is deposited in the bioretention area, immediately determine the source within
the contributing area, stabilize, and remove excess surface deposits.

e Sediment removal: Follow the maintenance plan schedule for visual inspection and
remove sediment if the volume of the ponding area has been compromised.

e Plant material: Depending on safety (pedestrian obstruction or site distances) and
aesthetic requirements, occasional pruning and removing dead plant material may be
necessary. Replace all dead plants, and if specific plants have a high mortality rate,
assess the cause and replace with appropriate species. Periodic weeding is necessary
until plants are established and adequately shade and capture the site from weed
establishment.
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e Weeding: Invasive or nuisance plants should be removed regularly and not allowed to
accumulate and exclude planted species. At a minimum, schedule weeding with
inspections to coincide with important horticultural cycles (e.g. prior to major weed
varieties dispersing seeds). Weeding should be done manually and without herbicide
applications. The weeding schedule should become less frequent if the appropriate plant
species and planting density are used and the selected plants grow to capture the site
and exclude undesirable weeds.

e Nutrients and pesticides: The soil mix and plants are selected for optimum fertility, plant
establishment, and growth. Nutrient and pesticide inputs should not be required and may
degrade the pollutant processing capability of the bioretention area, as well as contribute
pollutant loads to receiving waters. By design, bioretention areas are located in areas
where phosphorus and nitrogen levels may be elevated, and these should not be limiting
nutrients. If in question, have the soil analyzed for fertility.

e Mulch: Replace mulch annually in bioretention BMPs where heavy metal deposition is
high (e.g. contributing areas that include gas stations, ports and roads with high traffic
loads). In residential settings or other areas where metals or other pollutant loads are not
anticipated to be high, replace or add mulch as needed (likely 3 to 5 years) to maintain a
2 to 3 inch depth.

e Soil: Soil mixes for bioretention BMPs are designed to maintain long-term fertility and
pollutant processing capability. Estimates from metal attenuation research suggest that
metal accumulation should not present an environmental concern for at l